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(57) Apparatus (10) for applying hot cushion gum 
(E) in a strip (12) of predetermined thickness 
and width to the crown surface (14) of a tire 
carcass (16) having a sagittal plane (68). The 
apparatus (10) includes a motor (M) for rotating 
the tire carcass (16), and extrusion means (18) 
for dispensing hot cushion gum through a die 
means (26). The angular disposition of the die 
means (26) may be selected relative to the 
sagittal plane (68) of the tire carcass (16) to 
determine the effective width of the strip (12) 
applied to the crown surface (14). rotational 
control mechanism (64) is also provided selec- 
tively to control the angular velocity of the 
rotating tire carcass (16) which determines the 
thickness of the strip (12). According to the 
present method a tire carcass (16) is mounted 
for rotation. The die head (26) is positionable at 
a selected angle (0) within its angular range 
(a) measured transversely of the sagittal plane 
(68) of the tire carcass (16) to establish a selec- 
ted, effective width (W so j of the strip (12) as it is 
applied by the die head (26) to the crown sur- 
face (14). So disposed the die head is brought 
into slightly deforming engagement with the 
crown surface (14), and the tire carcass (16) is 
rotated at a predetermined angular velocity 
while hot cushion gum is extruded through the 
die head (26) onto the crown surface (14) of the 
tire carcass (16). 
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TECHNICAL FIELD 

Th pr sent invention relates g nerallyt tire re- 
treading. More particularly, the present invention re- 
lates to a method and apparatus by which to prepare 
a tire carcass for retreading by the application of an 
extruded, single, hot strip of cushion gum to the crown 
surface of a tire carcass so that a pre-cured tread 
band may be applied, and bonded, to the crown sur- 
fac . Specifically, the present invention' relates to a 
method and apparatus for applying a strip of hot cush- 
ion gum material directly to the crown of a rotating tire 
carcass in a single pass by the use of a die head that 
is angularly adjustable with respect to the sagittal 
plane of the tire carcass to accommodate a range of 
carcass widths and wherein the angular velocity of 
the tire carcass is controlled in conjunction with the 
rate f extrusion to determine the thickness of the ap- 
plied cushion gum. 

BACKGROUND OF THE INVENTION 

Presently, the art of retreading tires involves va- 
rious methods and apparatus. Perhaps the most his- 
torically employed method is a "cold-capping" or "pro- 
cure retreading" operation which includes the follow- 
ing steps: 

1. Remove the old, worn, or damaged tread. 

2. Buff the tire carcass to provide a moderately 
textured surface for the adhesion of new tread 
rubber. 

3. Apply a suitable adhesive to the textured car- 
cass surface. 

4. Apply a thin layer of a cold, calendered sheet 
of uncured cushion gum material to the circumfer- 
ential periphery, or crown surface, of the tire car- 
cass. 

5. Apply a pre-cured tread band over the cushion 
gum. 

6. Cure the cushion gum to bond the tread rubber 
integrally to the tire carcass. 

To use the above-described "cold-capping" 
method, the cushion gum material was historically 
pre-manufactured in the form of a calendered sheet 
The sheet is slit to various standardized widths and 
coiled with a plastic release film interposed between 
successive wraps of the sheet The prepared coils of 
cushion gum would be maintained in inventory in a 
wide variety of widths until a need arises for cushion 
gum of that particular width. 

Various problems are inherent to the above- 
described practice, and they include th need for rig- 
orous inventory control to assur availability of the 
correct width and thickn ssofcushi n gum for each 
tire carcass that might be encountered. The r suit is 
often at ddswiththene dforatim lyturnoverof the 
material in order to avoid d leterious aging of the 
stock on the shelf. In addition to aging, the stored 



coils f cushion gum are also subject to contamina- 
tion, particularly along the exposed edg s of the 
coiled cushion gum. The coils are also subject t x- 
idation as well as physical damage during handling. 

5 As noted, this procedure requires that the crown 

surface on the tire carcass be buffed and then treated 
with an adhesive, or cement compound, prior to the 
application of the cold cushion gum. The adhesive 
may be applied by painting with a brush or by a roller 

10 or by spraying. Any of these processes require the ex- 
penditure of time and materials resulting in an in- 
crease in the retreading cost Following the applica- 
tion of the adhesive, the operator selects the proper 
strip of cushion gum to be applied. The operator may 

15 have to search among the available inventory to lo- 
cate a strip of the correct length, width and thickness. 
One end of the strip is manually applied to the carcass 
by the operator. The operator then operates a spin 
control to cause the tire carcass to rotate while a ten- 

20 sile force is being applied to the strip as it is main- 
tained in alignment with the circumference of the car- 
cass. When the entire circumference of the tire car- 
cass is covered, the operator will stop the rotation of 
the carcass, retro-rotate the carcass slightly and cut 

25 the strip to length. The ends of the strip are then 
spliced in an overlapped fashion. The strip of cushion 
is stitched to the tire casing and the protective re- 
lease film is removed. Thereafter the precured tread 
stock is manually applied and hand spliced (edge to 

do edge). This splice is generally secured with staples. 

One proposed solution to the problems found in 
the present practice of using calendered rolls of cush- 
ion gum stock is to limit the number of widths of the 
pre-manufactured gum stock maintained in inventory 

35 and trim the edges of the cushion gum after it has 
been applied to the tire carcass. Such an approach 
requires that wider-than-necessary rolls of cushion 
gum be customized to fit the width of several sizes of 
tire carcasses. Obviously, this proposal suffers not 

40 only from being wasteful but also from being labor-in- 
tensive. 

In any event the historic method of cold-capping 
with pre-calendered cushion gum requires that the 
user manually position the leading edge of a single, 

45 wide, strip of cushion gum fully across the crown of 
the tire carcass and then rotate the carcass through 
one revolution to wind the cushion gum about the cir- 
cumference of the tire carcass with the release film 
facing radially outwardly. The presence of the release 

so film tends to preclude contamination of the radially 
outer surface of the cushion gum, which would occur 
with utthereleas film if the worker w r not careful. 
The release film also permits the gum to be coiled 
without the successive layers adhering to ach other 

55 and allows external stitching. 

It should also be understood that faulty place- 
ment of the leading edge (generally mis-alignment) 
often requires that the initial portion f the cushion 
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gum sheet be pe led off the tire carcass and be re- 
started. Of course, this tedious procedure may result 
in damage to the cushion gum sh et and/or degrada- 
tion to the adhesion required between the cushi n 
gum sheet and the crown surface of the tire carcass. 

Typically, the entire circumferential extent of the 
tire carcass was wrapped with the cushion gum sheet 
prior to "cutting-in" the required splice. The cushion 
gum ply would then be roller-stitched to the tire car- 
cass and the release film stripped off in preparation 
for th application of the pre-cured tread. 

To alleviate some waste encountered with the 
abov -described "cold-capping" practice, coiled rolls 
f calendered cushion gum material having an overall 
length sufficient to provide a stated plurality of tire 
carcasses of a given circumferential dimension are 
maintained in inventory. These rolls, while of a spe- 
cific length for ease of handling, are not usually of an 
exact length to cover a specific number of tire car- 
cass s, even if the rolls are intended to be for use with 
an exceedingly common tire size. Thus, short lengths 
of calendered gum material are generally discarded 
as excess, thus comprising waste stock. This practice 
obviously results in an additional cost to the opera- 
tion. 

Another historic method and apparatus available 
in the industry for retreading tires is known as the 
"h t-capping" procedure. The hot-capping procedure, 
and an exemplary apparatus for performing that 
method, are described in U.S. Patents — No. 
3,251,722 and No. 3,177,918 - to R. G. Holman Ac- 
cording to the "hot-capping" technique, uncured tire 
tread material is layered onto the crown, and perhaps 
a p rtion of each shoulder, of a tire carcass to a suf- 
ficient radial thickness that the tire carcass, with the 
tread material adhering to the circumference thereof, 
can be received within a mold to form the tread design 
and to cure the tread rubber in situ. 

The above-described "cold-capping" and "hot- 
capping" methods are distinctly different by reason of 
th type and condition of tire tread stock applied to 
the tire carcass and they are, therefore, considered 
non-related, or disassociated, technologies by knowl- 
edgeable entities working in this art 

More recently, the retreading industry adopted a 
method which extrudes, a hot cushion gum com- 
pound in a continuous spiral across at least the crown 
of a tire carcass in order to prepare the carcass for re- 
c iving a pre-cured tread stock. This is perhaps the 
most advanced method yet known, and while it works 
exceptionally well, and has greatly obviated the neg- 
ative aspects of the prior art methods and apparatus, 
th pres nt invention is de med to be a still further 
improvement ov r the application of the hot cushion 
gum in a spiral path. 



SUMMARY OF THE INVENTION 

It is, therefore, a primary object of the present in- 
vention to provide an improv d apparatus and meth- 

5 od for applying hot, temperature controlled cushion 
gum compound to at least the crown surface of a tire 
carcass as a single strip. 

It is another object of the present invention to pro- 
vide an improved apparatus, as above, for applying a 

10 cushion gum strip to a tire carcass wherein the appa- 
ratus includes a die head capable of selective orien- 
tation in order effectively to apply a single strip of hot 
cushion gum to a spinning tire carcass at a width de- 
termined by the orientation of the die head with re- 
ts spect to the sagittal plane of the tire carcass in order 
selectively to accommodate a predetermined range 
of tire carcass widths. 

It is a further object of the present invention to 
provide an improved apparatus and method, as 

20 above, for applying a hot cushion strip to tire carcass 
which permits one to maintain a reduced inventory of 
cushion gum strips and which also reduces the hand 
labor required. 

It is a still further object of the present invention 

25 to provide an improved apparatus and method, as 
above, which permits one to eliminate the need to 
employ cement solvents, thereby obviating not only 
the release of hydrocarbons into the atmosphere but 
also the adverse environmental impact thereof. 

30 It is still another object of the present invention to 

provide an improved method, as above, for applying 
a strip of cushion gum to a tire carcass wherein a die 
head is presented to the tire carcass at selective an- 
gular orientations which control the width of the strip, 

35 and wherein the tire carcass is rotated at a predeter- 
mined angular velocity to control the thickness of the 
strip. 

These and other objects of the invention, as well 
as the advantages thereof over existing and prior art 

40 forms, which will be apparent in view of the following 
detailed specification, are accomplished by means 
hereinafter described and claimed. 

In general, a method and apparatus embodying 
the concepts of the present invention will overcome 

45 the deficiencies found in the prior art The apparatus 
not only eliminates the need for extensive hand labor 
currently required in selecting, applying and cutting 
the strip but also, because the temperature of the 
strip can be elevated, the cushion gum will tend to im- 

so pregnate the crown surface of the tire carcass, there- 
by liminating the n ed for the application of an ad- 
hesive. 

The apparatus of the present invention includes 
an xtruder and die head which are effective to pres- 
55 nt a strip of hot cushion gum having constant cross 
sectional dimensi ns to a buffed tire carcass. The tire 
carcass is mounted on a rotatable d vice which con- 
trols the angular vel city of the tire carcass. 
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The angular vel city of the tire carcass will affect, 
and control, the thickness of the h t cushion gum 
strip applied to the carcass. Specifically, the rotati n- 
al control m chanism provides a range of angular ve- 
locities from slow to fast in order to establish a pro- s 
gressively thinner strip as the angular velocity in- 
creases. This is effective in eliminating the necessity 
to maintain an inventory of preformed strips in various 
thickness. 

The die head is rotatably mounted on the extrud- 10 
er such that the angular disposition of the die head 
with respect to the sagittal plane of the tire carcass 
can be controlled. The effective width of the extruded 
strip, as applied to the carcass, can be controlled by 
s lective angular disposition of the die head relative 15 
t the sagittal plane of the carcass. This permits the 
use of a single die head to accommodate a plurality 
of tire carcass widths. .As compared with the prior art 
this will also reduce the stock inventory required to re- 
surface tires of different widths. 20 

As described above, the present invention will 
provide improvements over the prior art by: 

a) , permitting the cushion gum to be applied hot; 

b) . eliminating the need for the application of ad- 
hesive between the tire carcass and the cushion 25 
gum; 

c) . eliminating waste by extruding only the length 
needed to circumscribe the crown surface of the 
tire carcass; 

d) . eliminating the need to stock a wide variety of 30 
lengths, widths and thicknesses of the cushion 
gum; and, 

e) . reducing costs to the end user, through the 
above improvements by providing an automatic 
system which greatly reduces the time required 35 
to apply the cushion gum to the crown of the tire 
carcass. 

One exemplary embodiment of an apparatus and 
method for applying a hot cushion gum strip to a tire 
carcass through a rotatably adjustable die head em- 40 
bodying the concepts of the present invention and 
d emed sufficient to effect a full disclosure of the 
subject invention, is shown by way of example in the 
accompanying drawings and is described is detail 
without attempting to show all of the various forms 45 
and modifications in which the invention might be em- 
bodied; the invention being measured by the append- 
ed claims and not by the details of the specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 50 

FIG. 1 is a elevational view of a representative 
apparatus embodying the concepts f the pres- 
ent inv ntion; 

FIG. 2 is an enlarged, top plan view of a portion 55 
of the apparatus represented in FIG. 1, FIG. 2 de- 
picting a die head disposed in abutment with the 
crown surfac of a tire carcass; 



FIG. 3 is an end view of the di head shown in 
FIG. 2; 

FIG. 4 is a crow sectional view taken substantially 
al ng line 4-4 in FIG. 3; 

FIG. 5 is a view similar t FIG. 3 which depicts the 
representative angular range of the die head in 
the exemplary embodiment; 
FIG. 6 is a perspective view of the die head and 
tire carcass showing the die head to accommo- 
date a particular tire width; 
FIG. 7 is a sectional view through a representa- 
tive rotary joint connection by which the die head, 
shown in top plan, is mounted to the extruder, 
FIG. 7 appears on the same sheet of drawings as 
FIG. 1; 

FIG. 8 is a diagrammatic representation of a typ- 
ical system which may be employed to sense the 
angular disposition of the die head and automat- 
ically control the rotational displacement of the 
tire carcass; 

FIG. 9 is a side elevation of a portion of a tire and 
strip showing an edge-to-edge splice in the strip; 
and, 

FIG. 10 is a view similar to FIG. 9 but showing an 
overlap splice. 

DESCRIPTION OF AN EXEMPLARY 
EMBODIMENT 

Referring to the drawings wherein numerical des- 
ignations represent the same or corresponding parts 
throughout the several views, one representative 
form of apparatus embodying the concepts of the 
present invention is designated generally by the nu- 
meral 1 0 (FIG. 1 ) on the accompanying drawings. The 
representative apparatus 10 for applying a strip 12 
(FIG. 4) of cushion gum to the crown surface 14 of a 
tire carcass 16 employs a conventional extruder 18 
which is operable to process cashion gum rubber 
compound "E" and to extrude the cushion gum com- 
pound "E" in a hot, viscous strip 12. 

In the following description the directional terms: 
right, left, fore and aft are used with reference to di- 
rections on the drawings and are not meant to be 
terms of limitation. 

The extruder 18 is mounted on a powered car- 
riage 20 supported on rails 21 presented from a base 
22 in order to permit selective fore and aft movement 
of the extruder 1 8 in the direction of arrow 24, as de- 
picted in FIG. 1. Forward movement is arbitrarily se- 
lected to identify movement of the extruder 1 8 toward 
the tire carcass 16, as represented by the arrowhead 
24 R feeing to the right as viewed in FIG. 1, and rear- 
ward movement is designated as m vem nt away 
from the tir carcass 16, as represented by the arrow- 
head 24 L which faces t the left as viewed in FIG. 1 . 

The xtruder 1 8 has a die head 26 which, as seen 
in FIGS. 2 through 4, is comprised of an upper die 
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plate 28 and a I wer di plate 30. The die head 26 is 
mounted at the utl 1 32 oft he extruder 18 by a rotary 
joint connection 34, as best depicted in FIG. 7. The 
upper and lower die plates 28 and 30, respectively, 
d lineate an extrudate passage 36 therebetween 
which terminates in a discharge orifice 38. 

In order to provide a continuous discharge across 
the lateral extent of the discharge orifice 38, the con- 
figuration of the extrudate passage 36 and the con- 
figuration of the orifice 36 must cooperatively inter- 
act. In the exemplary arrangement depicted, the ex- 
trudate passage 36 enters the die head 26 as a single 
passage, as depicted, and then divides into divergent 
passageways 36 a and 36 2 which are transversely con- 
joined by passageway 36 3 which extends behind, and 
communicates with, the discharge orifice 38. A pre- 
ferred structural configuration for an orifice 38 which 
cooperatively interacts with the aforesaid extrudate 
passage 36 will be described in detail immediately af- 
ter th structural description of the die head 26 which 
f Mows. 

The upper die plate 28 has an outer, surface 40 
that is concavely curved, as best seen in FIGS. 2 and 
4, and which presents an abutment lip 42 that termin- 
ates in a further outwardly facing contact edge 44 that 
is also concavely curved so as to be disposed gener- 
ally concentric to the concavely curved surface 40. 
The curvature profile of the contact edge 44 is select- 
ed to provide substantially full engagement with the 
crown surface 14 of the tire carcass 16 during sub- 
stantially the entire range through which the die head 
26 is expected to be rotated with minimal deformation 
t the tire carcass 16. The modestly required defor- 
mation is achieved by moving the powered carriage 
20 to the right, in the direction designated by the ar- 
rowhead 24 R so that the contact surface 44 is driven 
against the crown surface 14. In that manner the ap- 
paratus 10 can readily accommodate various diame- 
ters of tire carcasses 16. 

The lower die plate 30 also has an outer surface 
46 that is concavely curved, and which presents a fur- 
ther outwardly extending control lip 48 which termin- 
ates in a striking edge 50 that is generally concentric 
to the concavely curved surface 46. As best shown in 
FIG. 4, when the upper and lower die plates 28 and 
30, respectively, are conjoined as the die head 26 the 
striking edge 50 is concentrically displaced with re- 
spect to the abutment edge 44. 

As such, when the abutment edge 44 engages, 
and deforms, the crown surface 14 of a tire carcass 
1 6 the striking edge 50 is displaced from the full width 
of th crown surface 14 by a predetermined distance. 
This separation between the crown 14 and the strik- 
ing edge 50 defines an extrudate accumulating space 
52. It is into this accumulating space 52 that th ex- 
trudate "E" is forced from th discharge orifice 38 
onto the crown surface 14 of the tire carcass as a strip 
16. 



As is best seen in FIG. 3, the discharge orifice 38 
of the extrudate passage 36 may, as shown, be pri- 
marily formed in the lower die plate 30. Th upper wall 
54 of the discharge orifice 38 may be the generally 

5 planar undersurface of the upper die plate 28 which 
extends outward onto the underside of the abutment 
lip 42. The opposed surface of the discharge orifice 
38 is primarily defined by a transversely arcuate sur- 
face 56 which has a relatively long radius. For exanv 

10 pie, a discharge orifice 38 having a width of approxi- 
mately 10.5 inches (26.67 cm) might well employ an 
arcuate surface 56 having a radius of approximately 
48.29 inches (122.56 cm). The transverse ends of the 
arcuate surface 56 merge into linear surfaces 58A 

is and 58B in the lower die plate 30. The linear surfaces 
58 are preferably near parallel to the upper wall 54 of 
the discharge orifice 38 and they, in turn, terminate 
in the side walls 60A and 60B. The side walls 60 are 
perpendicular to the upper wall 54 and, in fact, will in- 

20 tersect the upper wall 54 when the die plates 28 and 
30 are conjoined as a die head 26. It has been found 
that a discharge orifice 38 having the configuration 
described will provide a substantially constant volu- 
metric rate of extrudate "E" across the width of the die 

25 head 26, particularly when ft receives the extrudate 
from a passageway 363 located immediately behind, 
and which extends the full extent of, the discharge or- 
ifice 38 — the passageway 36 3 being supplied with ex- 
trudate from the passageways 36, and 362 which 

30 force the extrudate into the opposite ends of the pas- 
sageway 363. The flow path of the extrudate, togeth- 
er with the unique configuration of the discharge or- 
ifice 38, combine to provide the aforesaid constant 
volumetric discharge rate. 

35 As schematically represented in FIG. 1, the tire 

carcass 16 may be rotatably mounted on a hub 62 that 
is presented from a rotational control mechanism 64 
which may, as is well known in the art, include a va- 
riable speed electric drive motor "M" (best shown in 

40 FIG. 8). The powered carriage 20 by which the ex- 
truder 18 is supported from the base 22 permits the 
extruder 18, and the die head 26, to be moved to the 
right in the direction of arrowhead 24 R and into mod- 
estly deformative abutment with the crown surface 

45 14 on the tire carcass 16 when it is desired to extrude 
a single strip 12 of hot cushion gum which is thereby 
"wiped" onto the crown surface 14. The tire carcass 
1 6 is rotated about the rotational axis R^s of the hub 
62 by the rotational control mechanism 64 at a prede- 

50 termined angular velocity. The angular velocity will 
contribute to the determinati nofth thickness fthe 
single strip 12 of extruded hot cushion gum that is ap- 
pli d to the crown surface 14. For a thin strip of ex- 
trudate, the tire carcass 16 is rotated at a relatively 

55 high angular velocity; and, for a thicker strip of extru- 
date, the tire carcass 1 6 is rotated at a slower angular 
v locity. The thickness of the strip 12 applied to the 
crown surface 14 can b adjusted by controlling the 
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angular velocity at which the tire carcass 16 is rotat- 
ed. One exemplary means by which to adjust the an- 
gular velocity of the tire carcass 16 will n w be descri- 
bed. 

A surface follower 66 (FIG. 8) may be supported 
from the rotational control mechanism 64 to abut the 
crown surface 14 of the tire carcass 16 and is oper- 
able, during the rotation of the tire carcass 16, to in- , 
sure that the angular velocity of the tire carcass 1 6 re- 
mains within the desired limits to provide the desired 
thickness for the strip 12 of extruded cushion gum to 
b applied to the crown surface 14, as will be herein- 
after more fully described. 

It is desirable to accommodate tire casings hav- 
ing various widths atthe crown surface 14. For exam- 
ple, the representative apparatus 10 is adjustable to 
accommodate crown surface widths in the range of 
from about 10.5 inches (26.67 cm) to about 5.25 in- 
ches (13.48 cm). Therefore, as is best seen in FIG. 5, 
the apparatus 10 will apply a strip 12 of hot cushion 
gum to tire carcasses 16 having a range of from the 
maximum effective width, designated as Wmax on 
FIG. 5, to the minimum effective width designated as 
W M)N .The rotary joint connection 34 provides the 
m ans by which to select the desired effective width 
of the extruded strip 1 2, because the rotary joint con- 
nection 34 permits the die head 26 to be rotated 
through an angle a which, in the exemplary embodi- 
ment, is approximately 60 degrees. Because the die 
head 26 can be selectively positioned at any inter- 
mediate angle within the 60 degree angular range a, 
tire carcass 16 widths within a relatively wide range 
can be accommodated. It should be noted that the 
true width of the discharge orifice 38 does not 
change. Rather, the effective width is controlled by 
angling the die head 26 relative to the sagittal plane 
68 (FIGS. 2 and 6) of the tire carcass 16. The maxi- 
mum width of the strip 12 applied to the crown sur- 
face 14 occurs when the die head 26 is oriented at a 
right angle with respect to the sagittal plane 68. Con- 
versely, the minimum width of a strip 12 applied to the 
crown surface 14 is achieved when the die head 26 
is oriented at the maximum angle a with respect to 
the disposition of the die head 26 when the maximum 
strip width is applied to the crown surface 14. 

To permit rotation of die head 26, without requir- 
ing the loosening of fasteners or the removal of the 
die head 26 from the extruder 18, a rotary joint con- 
nection 34, the details of which are most clearly de- 
picted in FIG. 7, may be interposed between the die 
head 26 and the extruder 18. The rotary joint connec- 
tion 34 includes a rotatable block 70, to which (he die 
head 26 is secured, as by a plurality of cap screws 71 , 
and a stationary block assembly 72, which is secured 
to the extruder 1 8 and from which the rotatable block 
70 is support d. Specifically, the stationary bl ck as- 
sembly 72 includes a coupler 74 having first and sec- 
ond ends. The first end 76 of the coupler 74 coop r- 



atively engages the outlet 32 of the extruder 18, and 
the second end 78 of the coupler 74 cooperatively en- 
gages the inlet 80 of th die head 26. 

The stationary block assembly 72 also includes 

5 a mounting plate 82 which fits over the conical body 
portion 84 of the coupler 74 to engage a mounting 
shoulder 86 which extends radially outwardly from the 
first end 76 of the conical body portion 84. When nut 
88 is tightened onto threated mounting bolt 90 which 

10 extends through a clevis 92 on the mounting plate 82, 
the mounting plate 82 will firmly secure the coupler 
74 to the extruder 18. This occurs because the bolt 
90 is presented from a pivotal link 91 that is supported 
from the frame (not shown) of the extruder 18. Hinge 

is links 142 secure the opposite side of the mounting 
plate 82. The interior of the coupler 74 has a transi- 
tional passageway 94, with a larger aperture 96 atthe 
first end 74 of the and a smaller aperture 98 at the 
second end 78. The larger aperture 96 communicates 

20 with the outlet 32 of the extruder 18 and the smaller 
aperture 98 communicates with the inlet 80 of the die 
head 18. 

A locating nut 100 is mounted on the threaded 
second end 78 of the coupler 74 to establish the ori- 

25 entation of the rotatable block 70 relative to the cou- 
pler 74 in the stationary block assembly 72. A lock 
washer 102 interacts between the second end 78 of 
the coupler 74 and the nut 100 to preclude rotation of 
the nut 100 relative to the stationary block assembly 

30 72. A thrust washer 1 04 is disposed between the lock 
washer 102 and the rotatable block 70 to permit rel- 
ative rotation therebetween without imposing signifi- 
cant rotationally induced frictional forces on the lock 
washer 102, and thus the locating nut 100. To facilh 

35 tate this low torque rotation and still maintain the in- 
tegrity of the passageway through the coupler 74 and 
into the die head 26, the die head 26 is spaced out- 
wardly of the second end 78 of the coupler 74 approx- 
imately 0.001 to 0.003 inches (0.025 to 0.076 mm), 

40 and an annular seal 105 is interposed between the die 
head 26 and the coupler 74. 

As best seen in FIG. 8, the rotatable block 70 has 
a substantially cylindrical outer surface 106 on which 
a reference cam 1 08 is secured. As will become more 

45 apparent during the following description, the refer- 
ence cam 108 is useful in establishing a signal repre- 
senting the angular disposition of the die head 26, 
which signal is provided to a microprocessor 110 that 
is represented diagrammatically in FIG. 8, the pur- 

so pose of which will become hereinafter more apparent 
A handle 112 is presented from the die head 26 
t provide a means by which an operator may man- 
ually rotate the die head 26 about th central axis 113 
of the stationary block assembly 72 to the desired an- 

55 gular position within the angular range a. That is, the 
operator wilt rotate th die head 26 to the desired an- 
gular position s that the selected width W SEL (FIG. 
6)ofth strip 1 2 will match the width of the crown sur- 



6 



11 



EP 0 528 683 A1 



12 



face 14 for the specific tire carcass 16 to be presented 
against the contact edge 44 on the abutment lip 42. 

A representativ angular positioning of die head 
26 — /.e., angle p - is d picted in FIG. 6. That is, the 
die head 26 has been rotated to accommodate a tire 
carcass 16 having a crown surface 14 of the width, 
also identified by W SEL . The die head 26 will, with the 
extruder 18 in operation and with the tire carcass 16 
being rotated by the rotational control mechanism 64, 
dispense a single strip 12 of hot cushion gum to cover 
the crown surface 14 to the exact width W S el estab- 
lished by the angular disposition of the die head 26. 

As seen in FIG. 8, the rotational control mecha- 
nism 64 is in communication with the microprocessor 
110 by virtue of a conventional encoder 114. The en- 
coder 114 is actuated by the follower 66 in order to 
provide an input signal to the microprocessor 110 
which reflects the exact angular velocity of the tire 
carcass 16. The microprocessor 110 also receives an 
input signal relative to the exact angle p that has been 
s t within the angular range a through which the die 
head 26 can be rotated. As depicted, the specific an- 
gle, such as p, through which the die head 26 has 
been rotated may be read from a potentiometer 116 
which is controlled by a composite pinion gear 118 
that is, in turn, driven by a rack 120. The rack 120 may 
comprise the outer surface of a cam follower 122 
which is maintained in abutment with the reference 
cam 108. 

As the die head 26 is rotated to the desired an- 
gular position p within the angular range a the refer- 
ence cam 108 will be rotated therewith to drive the 
cam follower 122, and the rack 120, linearly, thereby 
effecting rotation of the pinion gear 118. The pinion 
gear 118 is operatively connected to the potentiom- 
eter 116 such that rotation of the pinion gear 118 gen- 
erates a potential that is read by the potentiometer 
116 and fed, as an input data signal to the micropro- 
cessor 110. Because of the means by which the sig- 
nal is generated, the signal reflects the angular dis- 
positi n p of the die head 26. Inasmuch as the angu- 
lar position of the die head 26 determines the width 
Wsel of the hot cushion gum strip 12 to be laid on the 
crown surface 14 of the tire carcass 16, the micropro- 
cessor 110 has the necessary information to estab- 
lish the basic angular velocity for the tire carcass 16 
and will set the rotational control mechanism 62 ac- 
cordingly. 

The microprocessor 110 may be a conventionally 
programmable electronic device in the nature of a dig- 
ital computer programmed with an algorithm which 
causes the microprocessor 110 to respond to signals 
received from the encoder 114 and the potenti meter 
116 and to generate an appropriate output signal to 
the rotational control mechanism 64 which effects the 
desired angular vet city of the tire carcass 1 6. The mi- 
croprocessor 110 may also r c iv input data from a 
conventional keyboard 124 that is incorp rat d on 



th microprocessor 110. The microprocessor 110 
may also incorporat a digital display 126 which pro- 
vides a visual repres ntation of the data entered by 
the keyboard 124 and/or any other informati n re- 

5 ceived, or generated, by the microprocessor 110. In 
the exemplary embodiment described, the desired 
thickness of the strip 12 may be entered through the 
keyboard 124 and the microprocessor 110 feeds an 
output signal, as determined by the input signals and 

10 processed in accordance with a preprogrammed al- 
gorithm, to a conventional variable speed drive con- 
trol 128 which establishes the angular velocity to be 
developed by the rotational control mechanism 64 
and, therefore, the tire carcass 16. 

is The system shown diagrammatically in FIG. 8 il- 

lustrates the input signals to the microprocessor 110 
and the output signal from the microprocessor 110. It 
should be readily appreciated that this system, with 
the various feedback signals, will control the hot 

20 cushion gum strip laying process. 

A position sensor 1 30 (FIG. 1) may, as shown, be 
disposed on the die head 26, or be otherwise mount- 
ed relative thereto. The position sensor 130 determi- 
nes when the leading edge 132 of the cushion gum 

25 strip 12 is approaching the contact edge 44 on the 
abutment lip 42. When the leading edge 132 of the 
applied cushion gum strip 12 is at a predetermined lo- 
cation, as determined by the sensor 130, a signal is 
generated by the sensor 130 which is employed to 

30 stop the extrusion process and displace the extruder 
18 along the base 22 so as to remove the die head 
26 from abutment with the crown surface 14 on the 
tire carcass 1 6. 

The continued rotation of the tire carcass 1 6 acts 

35 to stretch and separate the strip 12 of extrudate, 
thereby producing a splice 134 between the leading 
edge 132 and the trailing edge 136, which is formed 
by the separation of the strip 12. As depicted in FIG. 
9, the splice 134 produced by the engagement of the 

40 leading and trailing edges 132 and 136, respectively, 
can take the form of an end-to-end splice 134 A , or, as 
shown in FIG. 10, an overlap splice 134 B . In and end- 
to-end splice 1 34 A , the outer surface 1 38 of the cush- 
ion gum strip is smooth. An overlap splice 134 B pro- 

45 duces a modest protuberance 140 caused by the 
remnants of the trailing edge 136 extending circum- 
ferentially beyond the leading edge 134. 

From the foregoing description it should be appa- 
rent to one skilled in the art that a relatively wide va- 

so riety of tire carcasses 1 6 can be covered with a single 
strip 12 of hot cushion gum utilizing the advantages 
of the present invention. The hot cushion gum is ap- 
plied t the crown surface 14 in the exact amount 
needed. There is no waste, nor is th re any offal to 

55 be removed at the conclusion of the process. The 
width, and I ngth, of the strip 12 is precisely variable 
from a single source, thereby relieving the operator 
from the ne d to search an invent ry for the proper 
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length and width. The process is brought to fruition 
without being labor intensive. Manual labor is re- 
quired only to load and unload th tire carcass 16 and 
to set the angle p of the die head 26 for the particular 
tire carcass. It is feasible to provide these functions 
in an automatic fashion, if desired, through conven- 
tional engineering practices. 

The single strip 12 is extruded and applied in a 
hot condition to a buffed crown surface 14, eliminat- 
ing the need for application of adhesives or cements, 
prior to the application of the strip 12. Because the 
strip 12 of cushion gum is applied in a hot condition, 
the cushion gum will impregnate the crown surface 
14 of the tire carcass 16 providing excellent adhesion, 
r bonding, between the carcass 16 and the cushion 
gum strip 12. 

It should be further apparent, from the above de- 
scription of the apparatus 1 0, that a simple and useful 
process is provided. Specifically, the preparation of a 
tire carcass 16 for retreading with a single strip 12 of 
cushion gum may be accomplished by the unique 
process which the apparatus 10 is adapted to per- 
form. The process begins by mounting a tire carcass 
16 for rotation about the central axis 113 and then 
bringing the crown surface 14 of the carcass 16 into 
an operative disposition relative to a die head 26 that 
has been oriented to present a strip 12 of extrudate 
having a width W SEL equal to the width of the crown 
surface 14. By rotating the tire carcass 16 at a con- 
trolled angular velocity, and simultaneously extruding 
a strip 12 of hot cushion gum onto the cross surface 
14 of the carcass 16 for a single revolution of he car- 
cass 16, the cushion gum can be applied as a single, 
accurate layer. 

The foregoing description of an exemplary em- 
bodiment of the invention has been presented for the 
purposes of illustration and description. It is not in- 
tended to be exhaustive or to limit the invention to the 
precise form disclosed. Modifications, or variations, 
are not only possible, but expected, in light of the fore- 
going disclosure. The representative embodiment 
was chosen and described to provide the best illus- 
tration of the principles of the invention and its prac- 
tical application to enable one of ordinary skill in the 
art to utilize the invention in various embodiments 
and with various modifications as are suited to the 
particular use contemplated. All such modifications 
and variations are within the scope of the invention 
as determined by the appended claims when inter- 
preted in accordance with the breadth to which they 
are fairly, legally and equitably entitled. 

As should now be apparent, the present invention 
not only t aches an improved apparatus and method 
f r applying hot cushion gum t the crown surface of 
a tire carcass but also accomplishes the other objects 
f the invention. 



Claims 

1 . Apparatus for applying hot cushion gum in a layer 
of predet rmined thickness and width to the 

5 crown surface of a tire carcass having a sagittal 

plane, said apparatus comprising: 

means for rotating the carcass; 
extrusion means for dispensing hot cush- 
ion gum; 

10 die means; 

an internal passage within said die means 
for conducting hot cushion gum from said extru- 
sion means and forming a strip having a prede- 
termined overall width; 

15 means for angularly disposing the die 

means relative to the sagittal plane of the tire car- 
cass to determine the width of the strip as it is ap- 
plied to the crown surface of the tire carcass from 
the die means. 

20 

2. Apparatus, as set forth in claim 1, further com- 
prising: 

means selectively to control the angular 
velocity of said means for rotating the carcass to 
25 determine the thickness of the strip applied to 

the crown surface of said tire carcass. 

3. Apparatus, as set forth in claim 2, wherein: 

said die means has a first curved surface 
30 adapted to be disposed adjacent the crown sur- 

face of the tire carcass; 

a second curved surface on said die 
means adapted to be disposed in spaced relation 
from the crown surface of the tire carcass; 
35 said internal passage opening between 

said first and second curved surfaces. 

4. Apparatus, as set forth in claim 3, wherein: 

means are provided to force said first 
40 curved surface into deforming engagement with 

the crown surface on the carcass. 

5. Apparatus, as set forth in claim 4, wherein: 

said second curved surface is substantiat- 
es iy concentric with said first curved surface. 

6. A method of applying a strip of hot cushion gum 
to the crown surface of a tire casing comprising 
the steps of: 

so mounting a tire carcass having an outer, 

circumferential crown surface of predetermined 
width to be covered with single layer of hot cush- 
ion gum; 

presenting an extrusion die head to the 
55 crown surfac ; 

positioning the die head at an angle rela- 
tiv to the crown surface to establish the effec- 
ts width of the strip applied by the die head to 
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the crown surface; 

bringing th die head into contiguous jux- 
taposition with the crown surface; 

rotating the tire carcass at a predeter- 
mined angular velocity; and, s 

extruding hot cushion gum through the die 
head onto the crown surface of the tire carcass. 

7. A method, as set forth in claim 6, comprising the 

further steps of: 10 

coordinating the rate at which the cushion 
gum is extruded and the angular velocity at which 
the carcass is rotated to control the thickness of 
the strip applied to the crown surface of the tire 
carcass. is 



f the tire carcass for controlling the effective 
width of the strip applied to the tire carcass. 

11. Apparatus, as set forth in claim 10, further com- 
prising: 

means for providing a signal proportional 
to the angular disposition of said die means rela- 
tive to said sagittal plane of the tire carcass. 

12. Apparatus, as set forth in claim 11, further com- 
prising: 

means for controlling the rotary speed of 
the tire carcass in response, in part, to the signal 
proportional to the angular disposition of said die 
means. 



8. A method, as set forth in claim 7, comprising the 
further step of: 

driving the die head into deforming en- 
gagement with the crown surface of the tire car- 
cass before extruding the cushion gum. 

9. A method, as set forth in claim 8, comprising the 
further steps of: 

sensing the position of a leading edge of 
the strip at a predetermined location; and, 

stopping the extrusion and withdrawing 
the die head from the crown surface in response 
to the sensed position of the leading edge. 

1 0. Apparatus for applying a hot cushion gum layer to 
a tire carcass mounted for rotation about a central 
axis, the tire carcass having a crown surface of 
predetermined width, said apparatus comprising: 

rotational rate control means for rotating 
said tire carcass at a predetermined angular ve- 
locity; 

extrusion means for dispensing a continu- 
ous flow of hot cushion gum; 

die means comprising a first die plate 
means having an outer, curved contact surface 
capable of being disposed in abutment with the 
crown surface of a tire carcass; 

a second die plate means secured to said 
first die plate means; 

said second die plate means having an 
outer, curved surface spaced a predetermined 
distance from said carcass and cooperating 
therewith to provide an accumulating space; 

internal passage means formed between 
said first and second di plate means for conduct- 
ing the film of hot cushion gum from the extrusion 
means to a discharge orifice between said first 
and second die plate means for presenting the 
continu us flow in the form of a strip having a pre- 
d termined overall width; 

means for stablishing the die means at 
an angular position relative to the sagittal plane 



13. Apparatus, as set forth in claim 12, further com- 
prising: 

means for controlling the angular velocity 
20 of the tire carcass for providing a predetermined 

thickness of the hot cushion gum layer to the 
crown surface of the tire carcass. 

14. Apparatus, as set forth in claim 13, further com- 
25 prising: 

means for sensing a leading edge of the 
strip of hot cushion gum to control operation of 
the extrusion means. 

30 15. Apparatus, as set forth in claim 14, further com- 
prising: 

means for selectively moving said die 
head into and out of deforming engagement with 
the crown surface of the tire carcass. 
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